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The	enzymes	of	the	ubiquitylation	path-
way	play	a	pivotal	role	in	a	number	of	
cellular	processes	including	regulated	
and	targeted	proteasomal	degradation	
of	substrate	proteins.	Three	classes	of	
enzymes	are	 involved	 in	 the	process	
of	 ubiquitylation;	 activating	 enzymes	
(E1s), conjugating enzymes (E2s) 
and	protein	 ligases	(E3s).	UBE1	 is	a	
member	of	 the	E1	activating	enzyme	
family	and	cloning	of	the	human	gene	
was	first	described	by	Handley	et al.	
(1991).	 The	 UBE1	 gene	 has	 been	
mapped	 to	 Xp11.3-p11.23	 by	 high-
resolution	fluorescence	in situ	hybrid-
ization	(Takahashi	et al.,	1992).	UBE1	
‘activates’	ubiquitin	through	catalysing	
a	C-terminal	ATP	dependent	adenyla-
tion	 of	 the	 protein	which	 results	 in	 it	
forming	a	high-energy	thioester	bond	
with	 the	 sulfhydryl	 group	 of	 UBE1.	
UBE1	is	monomeric	and	there	are	two	
active	 sites	 within	 the	 UBE1	 protein	
allowing	 it	 to	 bind	 two	 ubiquitin	moi-
eties	 at	 a	 time,	 with	 a	 new	 ubiquitin	
forming	an	adenylate	intermediate	as	
the	previous	one	is	transferred	to	the	
thiol	site	(Jin	et al.,	2007;	Zheng	et al.,	
2009).	 Defects	 in	 UBE1	 are	 known	
to	 cause	 spinal	muscular	 atrophy	 X-
linked	type	2	(SMAX2)	also	known	as	
X-linked	lethal	infantile	spinal	muscu-
lar	 atrophy,	 distal	 X-linked	 arthrogry-
posis	multiplex	congenita	or	X-linked	
arthrogryposis	 type	 1	 (AMCX1).	 Spi-
nal	muscular	atrophy	refers	to	a	group	
of	 neuromuscular	 disorders	 charac-

Species:	human

Source:	Sf21	insect	cell-baculovirus	ex-
pression

Quantity: 50	μg

Concentration: 0.5	mg/ml

Formulation:	50	mM	HEPES	pH	7.5, 
150	mM	sodium	chloride,	2	mM	 
dithiothreitol,	10%	glycerol

Molecular Weight: ~121	kDa

Purity: >98%	by	InstantBlue™	SDS-PAGE

Stability/Storage: 12	months	at	-70˚C;	
aliquot	as	required

Protein Sequence:  Please	see	page	2
  

Alternate Names:	A1S9,	A1S9T,	BN75	temperature	sensitivity	complementing,	A1ST,	
CTD-2522E6.1,	GXP1,	MGC4781,	tsA1S9,	UBE1X,	Ubiquitin-activating	enzyme	E1

Continued on page 2

Purity:
4-12%	gradient	SDS-PAGE
InstantBlue™	staining
Lane	1:	MW	markers 
Lane	2:	1	µg	His-UBE1

E1-Ubiquitin Thioester Loading Assay:
The	activity	of	His-UBE1	was	validated	by	
loading	ubiquitin	onto	the	active	cysteine	
of	His-UBE1.	Incubation	of	the	His-UBE1	
enzyme	in	the	presence	of	ubiquitin	and	
ATP	at	30oC	was	compared	at	 two	time	
points,	T0	and	T10	minutes.	Sensitivity	of	
the	ubiquitin/His-UBE1	thioester	bond	to	
the	reducing	agent	DTT	was	confirmed.

Protein Identification: 
Confirmed	by	mass	spectrometry.
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terized	by	degeneration	of	the	anterior	
horn	cells	of	the	spinal	cord,	leading	to	
symmetrical	muscle	weakness	and	at-
rophy.	SMAX2	is	a	lethal	infantile	form	
presenting	 with	 hypotonia,	 areflexia,	
and	 multiple	 congenital	 contractures	
(Ramser et al.,	2008).
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Protein Sequence: 
M S Y Y H H H H H H D Y D I P T T E N L Y
FQGAMGSSSSPLSKKRRVSGPDPKPGSNC
SPAQSVLSEVPSVPTNGMAKNGSEADIDE
G L Y S R Q L Y V L G H E A M K R L Q T S S V L V S
GLRGLGVEIAKNIILGGVKAVTLHDQG
TAQWADLSSQFYLREEDIGKNRAEVSQPR
LAELNSYVPVTAYTGPLVEDFLSGFQV
V V L T N T P L E D Q L R V G E F C H N R G I K L V
VADTRGLFGQLFCDFGEEMILTDSNGEQ
PLSAMVSMVTKDNPGVVTCLDEARHGFES
GDFVSFSEVQGMVELNGNQPMEIKVLG
PYTFSICDTSNFSDYIRGGIVSQVKVPKK
ISFKSLVASLAEPDFVVTDFAKFSRPAQL
HIGFQALHQFCAQHGRPPRPRNEEDAAEL
V A L A Q A V N A R A L P A V Q Q N N L D E D
LIRKLAYVAAGDLAPINAFIGGLAAQEVM
KACSGKFMPIMQWLYFDALECLPEDKEV
LTEDKCLQRQNRYDGQVAVFGSDLQEKL
G K Q K Y F L V G A G A I G C E L L K N F A M I G L
G C G E G G E I I V T D M D T I E K S N L N R Q F L
FRPWDVTKLKSDTAAAAVRQMNPHIRVT
S H Q N R V G P D T E R I Y D D D F F Q N L D G
VANALDNVDARMYMDRRCVYYRKPLLES
G T L G T K G N V Q V V I P F L T E S Y S S S Q D P
PEKSIPICTLKNFPNAIEHTLQWARDE
FEGLFKQPAENVNQYLTDPKFVERTLR
LAGTQPLEVLEAVQRSLVLQRPQTWAD
C V T W A C H H W H T Q Y S N N I R Q L L H N F P P
DQLTSSGAPFWSGPKRCPHPLTFDVNNPL
HLDYVMAAANLFAQTYGLTGSQDRAAVAT
FLQSVQVPEFTPKSGVKIHVSDQELQSAN
ASVDDSRLEELKATLPSPDKLPGFKMYP
IDFEKDDDSNFHMDFIVAASNLRAENY
DIPSADRHKSKLIAGKIIPAIATTTAAV
VGLVCLELYKVVQGHRQLDSYKNGFLN
LALPFFGFSEPLAAPRHQYYNQEWTLW
DRFEVQGLQPNGEEMTLKQFLDYFKTE
H K L E I T M L S Q G V S M L Y S F F M P A A K L K
ERLDQPMTEIVSRVSKRKLGRHVRALV
LELCCNDESGEDVEVPYVRYTIR 

Tag	(bold text):	N-terminal	His
Protease	cleavage	site:	TEV	(ENLYFQ▼G)
UBE1	(regular	text):	Start	bold italics (amino acid residues 
2-1058)
Accession	number:	NP_003325


